Tetanus toxin binds with high affinity to neuroblastoma x glioma hybrid cells NG 108-15 and impairs their stimulated acetylcholine release.
Differentiated neuroblastoma x glioma hybrid cells NG 108-15 express on their surface specific binding sites for tetanus toxin. 450 sites/cell with a KD of 2 x 10(-11) M were found under "physiological" conditions of pH and salt concentrations. A Hill coefficient of 1.1 indicated noncooperative binding. Specific binding of 125I-toxin to its sites could be prevented either by preincubation of the toxin with a neutralizing monoclonal antibody or by pretreatment of the cells with neuraminidase (Vibrio cholerae). To quantify the action of tetanus toxin on the stimulated release of 14C activity from differentiated cells preincubated with [14C]choline, a new type of perfusion device was designed which could be filled with cells growing in monolayers on Cytodex-3 microbeads. Tetanus toxin inhibited the stimulated 14C release in a time- and dose-dependent manner. A greater than 50% inhibition was found after 2 h of incubation with 10(-12) M toxin. The inhibitory action of tetanus toxin could be prevented with a monoclonal antibody to the toxin or with neuraminidase treatment of the cells. These results suggest that the neuraminidase-sensitive 2 x 10(-11) KD receptors are the productive receptors for tetanus intoxication in differentiated NG 108-15 cells. The possible chemical composition of these receptors is discussed. Differentiated NG 108-15 cells provide a useful model in which picomolar tetanus concentrations produce both measurable saturable binding and inhibition of potassium-evoked, acetylcholine release under physiological conditions of pH and salt concentrations.